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ABSTRACT

The aim of this study was to assess the exposure to currently used non-persistent
pesticides. Farmers used the organophosphate (OP) and the synthetic pyrethroids in
agricultural and household products. The volunteers in this study composed of 100
farmers (50 females, 50 males) and 100 consumers (50 females, 50 males) that were
randomly recruited from the Fang district’s agricultural area, Chiang Mai province.

There are 2 objectives in this study.
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Objective 1 of this study, it was aimed to find alternative biomarkers for OP and
carbamate pesticide exposure. Saliva has been suggested as an ideal body fluid besides
blood. The Ellman method was modified to measure salivary AChE (SAChE) and
salivary BChE (SBChE) activities and then compared with red blood cell AChE
(RAChE) and plasma BChE (PBChE) activities in blood (reported method).

In consumers, the medians of the SAChE, SBChE, RAChE and PBChE levels were
4.03 mU/mL, 4.17 mU/mL, 4.18 U/mL and 4.28 U/mL, respectively, while the medians
in farmers were 3.94 muU/mL, 4.25 mU/mL, 3.95 U/mL and 4.16 U/mL, respectively.
Although SBChE levels are significantly lower (approximately 1000 times) than PBChE
levels, SBChE was not influenced by any factors which cause variability in the activity of
enzymes. Moreover, amongst consumers who were less exposed to pesticides, there was
no variability in low level detection of SBChE because the present study found a

correlation (r =0.232, P = 0.020) between the activity of SBChE and PBChE only in

consumers.

The modified methods in the present study had sufficient sensitivity with low within

day coefficients of variation (%CV) by the intra-assay, and between-day %CV by the

inter-assay for all 6 enzymes. However, a more sensitive method should be developed in

a further study to measure the relatively low activities of SAChE and SBChE among ChE
inhibited farmers.

Objective 2, immunoassays were developed to detect 3-PBA in plasma (including

the adducted form) and urine. The ELISA was very sensitive having an ICs, value of 26.7

and 15.3 ng/mL, a limit of quantitation (LOQ) of 5 and 2.5 ng/mL and a limit of

detection (LOD) of 1.08 and 1.94 ng/mL for plasma and urine, respectively. These
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methods had low (< 5%) intra- and inter-assay coefficients of variation. The extraction
technique satisfactorily eliminated the matrix effect from plasma and urine before ELISA
analysis, yielding good recoveries (85.9-99.4% and 87.3-98.0%, respectively). For the
volunteer study, the detection rate for plasma 3-PBA was 24% in consumers and 42% in
farmers, but the median and range values were similar (median 5.87 ng/mL, range 5.16-
8.44 ng/mL in consumers and 6.27 ng/mL, range 4.29-9.57 ng/mL in farmers). The rate
of detection in the urine was similar (76% and 69%, in consumers and in farmers), yet the
median concentration was significantly higher in farmers (8.86 pg/g creatinine in
consumers vs 16.1 pg/g creatinine in farmers) and the range also much wider in farmers
(1.62-80.5 pg/g creatinine in consumers and 0.80-256.2 pg/g creatinine in farmers).

Interestingly, there was no correlation between plasma 3-PBA and urinary 3-PBA
concentrations in the study population. However, the farmer population likely had more
recent acute exposures that would lead to transient high urinary 3-PBA concentrations.
Also, metabolism and urinary elimination of pyrethroids varies by individual. Further

studies are necessary to determine the precise reasons for the difference.
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